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ABSTRACT 

PURPOSE: To prevent a short circuit of display electrodes and 
auxiliary capacitance electrodes even if a pinhole exists in a 
dielectric layer by subjecting the surface of the transparent 
conductive film exposed by etchant to slight etching in 
stages after a stage for forming the transparent conductive 
film. 



CONSTITUTION: A gate metal is laminated on a transparent substrate 
and after gate electrodes and the auxiliary capacitance 
electrodes 12 are formed by etching the patterns of gate 
wirings, an insulating film 13, a-Si 14 and Si-N(sub x) are successively 
laminated. In succession, a-Si 16 doped by phosphorus is laminated and is 
etched to allow the a-Si to remain in TFT parts, by which channel 
contact layers are formed. An ***ito*** 17 as the ***transparent*** 
electrode material in then laminated and display electrodes 17P j 
are formed by patterning display pixels by photoetching . Further, the ^ 
ITO 17 is subjected to slight etching of 1/4 to 1/2 the film 
thickness of the ITO separately from patterning to the display 
electrodes 17P after formation of the ITO film, by which the 
ITO formed in the pinhole 21 is removed and the connection of the 
display electrodes 17P and the auxiliary capacitance electrode 
13 is broken. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The process which laminates the 1st metal on a substrate, and the process which 
patterns this 1st metal, The process which covers this 1st metal and forms an insulating film, 
and the process which forms a semiconductor layer on this insulating film, The process which 
patterns this semiconductor layer, and the process which covers this semiconductor film and 
forms a transparent electric conduction film on said insulating film, this transparent electric 
conduction film - a photograph - [ process / the process patterned more dirtily and / which 
covers this transparent electric conduction film and said semiconductor film, and laminates the 
2nd metal on said insulating film ] In the manufacture method of a liquid crystal display of 
having the process which patterns this 2nd metal The manufacture method of the liquid crystal 
display characterized by establishing the process which carries out SURAITO etching of the 
surface of the transparent [ in the first half ] electric conduction film exposed by etchant of said 
transparent electric conduction film after the process which forms said transparent electric 
conduction film. 

[Claim 2] It is the manufacture method of the liquid crystal display according to claim 1 
characterized by performing said SURAITO etching in the amount of etching of 1 / 4 - 1/2 of 
the film thickness of said transparent electric conduction film. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture method of a liquid 
crystal display of having improved defective processing, about the manufacture method of a 
liquid crystal display. 
[0002] 
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[Description of the Prior Art] A liquid crystal display has advantages, such as small size, a thin 
shape, and low power consumption, and utilization is progressing in fields, such as OA 
equipment and AV equipment. Minute animation display is possible for especially the active 
matrix type using the thin-film transistor (it abbreviates to TFT hereafter) as a switching 
element, and it is used for the display for TV etc. 

[0003] The active matrix type liquid crystal display has the structure where the substrate by 
which the display electrode linked to TFT has been arranged in the shape of a matrix, and the 
substrate which has a common electrode were stuck on both sides of the liquid crystal layer. 
TFT is a SUICHINGU element which chooses the input data signal to a display electrode, and 
is FET using amorphous silicone and polysilicon as a channel layer. The gate electrode and 
the drain electrode are connected to the gate line and the drain line, respectively, and the 
source electrode is connected to the display electrode. A display electrode and a common 
electrode are transparent electrodes formed, for example by the mixture (it abbreviates to ITO 
hereafter) of indium oxide and tin oxide. 

[0004] A gate line group is scanned by line sequential, and the data signal which synchronized 
with the scanning signal is inputted into a display electrode at the same time it turns ON all 
TFT(s) of the same line. Potential is set up synchronizing with a scanning signal, by impressing 
desired effective voltage to the liquid crystal layer of a gap with a display electrode, a common 
electrode also drives a liquid crystal and the transmissivity of light is adjusted for it for every 
pixel. The drive state of a liquid crystal is held by the electric charge accumulated in an one- 
frame period and liquid crystal capacity by OFF of TFT, with the following frame, carries out 
exchange reversal and is rewritten. 

[0005] The drive state of a liquid crystal installs auxiliary capacity in liquid crystal capacity and 
parallel, and improves by improving the maintenance characteristic of an electric charge. 
Auxiliary capacity is formed by carrying out opposite arrangement of the independent 
electrode, using a display electrode as common, setting it as a common electrode and same 
electric potential, or extending and carrying out superposition arrangement of a part of gate 
line. Moreover, auxiliary capacity has the operation which controls the shift of the display 
electrode potential produced at the time of operation of TFT. that is, in the superposition part of 
the source gate electrode to which it is obliged on restrictions of a manufacture process, it is 
alike, it follows on ON/OFF of TFT, and generating disappearance of parasitic capacitance 
takes place. Therefore, the influence of the display electrode potential on the direct-current 
ingredient by parasitic capacitance is eased by increasing the amount value of whole picture 
by parallel addition of auxiliary capacity. 
[0006] 

[Problem to be solved by the invention] When a dielectric layer has film defects, such as a 
pinhole, by adding auxiliary capacity, there is a problem which two electrodes short-circuit. 
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That is, when forming the bottom electrode, the dielectric layer, and the top electrode one by 
one and a foreign substance exists in a dielectric layer, at the following photograph dirty 
process, a foreign substance ****s and it becomes a pinhole. If a top electrode is besides 
formed, penetration generation of the electrode material will be carried out into a pinhole, and 
an up-and-down electrode will short-circuit. For example, if ITO of an upper display electrode is 
connected to a lower auxiliary capacity electrode, a display electrode will become a common 
electrode or a gate electrode, and same electric potential, and effective voltage cannot be 
impressed to a liquid crystal layer, but a desired display will no longer be obtained. 
[0007] 

[Means for solving problem] The process which accomplishes this invention in view of the 
above-mentioned technical problem, and laminates the 1st metal on a substrate, The process 
which patterns this 1st metal, and the process which covers this 1st metal and forms an 
insulating film, The process which forms a semiconductor layer on this insulating film, and the 
process which patterns this semiconductor layer, the process which covers this semiconductor 
layer and forms a transparent electric conduction film on an insulating film, and this transparent 
electric conduction film - a photograph - [ process / which is patterned more dirtily ] In the 
manufacture method of a liquid crystal display of having the process which covers this 
transparent electric conduction film and said semiconductor layer, and laminates the 2nd metal 
on said insulating film, and the process which patterns this 2nd metal It is the composition that 
the process which carries out SURAITO dirty [ of said transparent electric conduction film 
exposed after the process which forms said transparent electric conduction film ] in the amount 
of etching of 1 / 4 - 1/2 of the film thickness of said transparent electric conduction film was 
established. 
[0008] 

[Function] Generally, when a foreign substance exists in an insulating film, a foreign substance 
breaks away in the case of etching of the continuing pattern formation, or exfoliation of 
photoresist, and it becomes a pinhole, and if top electrode material carries out penetration 
generation into a pinhole, it will lead to short-circuit of an up-and-down electrode. In the case of 
auxiliary capacity, as for ITO which is an upper display electrode, film thickness of a dielectric 
layer is 4-time-as many about 2000-4000A as this to about 500-1 000A. Therefore, since ITO is 
formed in a side wall part especially within a pinhole more thinly than a display electrode part 
After membrane formation of ITO, by performing SURAITO etching in the amount of etching of 
1/4-1/2 of the film thickness of ITO, ITO in a pinhole is removed and connection of a display 
electrode and an auxiliary capacity electrode is severed. 
[0009] 

[Working example] Then, the example of this invention is explained using drawing 6 from 
drawing 1 . In order to make the operation effect of this invention clear especially by a diagram, 
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the case where the pinhole by a foreign substance arises in an auxiliary capacity part is 
illustrated. On a transparent board (10), as a gate metal, Cr is laminated in thickness of about 
1500A by sputtering etc., for example, and a gate electrode (11) and an auxiliary capacity 
electrode (12) are formed by etching into the pattern of gate wiring (refer to drawing 1 above). 
An independent electrode or the electrode of a gate line and one is sufficient as an auxiliary 
capacity electrode (12). Next, SiNX is laminated in thickness of about 2000-4000A by Plasma 
CVD, for example as gate dielectric film and an insulating film (13) common to the dielectric 
film of auxiliary capacity. Supposing a foreign substance (20) adheres on an auxiliary capacity 
electrode (12) at this time, an insulating film (13) will grow including a foreign substance (20). 
Then, with Plasma CVD, a-Si (14) is laminated to about 1000A, and SiNX is laminated one by 
one in thickness of about 2500A. a-Si (14) SiNX of the channel layer of TFT, and the top 
layer -- a photograph - it becomes an etching stopper (15) by leaving the portion 
corresponding to [ it is dirty and ] a gate electrode (11) (refer to drawing 2 above). Then, a-Si (it 
abbreviates to N+a-Si hereafter) (16) doped by phosphorus for the improvement in contact is 
laminated in thickness of about 500A by Plasma CVD. A channel contact layer is formed by 
leaving this N+a-Si (16) and a-Si (14) to the TFT section by etching with the same mask. At the 
above process, in the case of patterning of SiNX or a-Si, a foreign substance ****s and the 
portion serves as a pinhole (21) by removal of an unnecessary portion, or exfoliation of a resist 
film (refer to drawing 3 above). 

[0010] Next, ITO (17) is laminated in thickness of about 500-1 000A by sputtering etc. as a 
transparent electrode material. At this time, ITO generates also in a pinhole (21), and short 
circuit connection is made at a lower auxiliary capacity electrode (12) (refer to drawing 4 
above). ITO (17) - a photograph -- it is formed in a display electrode (17P) by patterning of the 
display pixel depended dirtily. SURAITOETCHI of ITO is performed in one fourth of the amount 
of etching of the film thickness of ITO by adjusting etching time, for example apart from 
patterning to a display electrode (17P) after membrane formation of ITO (17). This removes 
ITO generated in the pinhole and connection of a display electrode (17P) and an auxiliary 
capacity electrode (12) is severed, for example, the case where the film thickness of ITO (17) 
is 1000A -- SURAITO -- while becoming thin [ to about 750A ] dirty more, ITO in a pinhole is 
removed completely (refer to drawing 5 above). SURAITO -- in order to remove ITO in a 
pinhole and to set up the dirty amount of etching, without spoiling the function of a display 
electrode (17P), it has the tolerance level of 1 / 4 - 1/2 of the film thickness of ITO (17). In this 
example, since about 2000-4000A and the film thickness of ITO (17) are the film thickness of 
the insulating film (13) about 500-1 000A, as for SURAITO dirty quantity, one fourth is 
experimentally suitable in this case. In addition, before patterning to the display electrode 
(17P) after membrane formation of SURAITO dirty ** ITO (17), it may carry out, or you may 
carry out after patterning. 
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[001 1] When [ then, ] the upper layer laminates aluminum which is 7000A, and the two-layer 
film with which a lower layer becomes by Mo which is 1000A by sputtering etc. and etches 
them into the pattern of source drain wiring as a source drain metal, for example A source 
electrode (18) and a drain electrode (19) are formed. Finally the center part of N+a-Si (16) is 
removed by the mask in two electrodes (18, 19) (refer to drawing 6 above). 
[0012] In addition, where a display electrode is exposed SURAITO etching of ITO (17) after the 
pattern formation of a source drain, even if it performs, there is same effect. 
[0013] 

[Effect of the Invention] After membrane formation of ITO, even if a pinhole exists in a dielectric 
layer by performing SURAITO etching of 1 / 4 - 1/2 of the film thickness of ITO, ITO in a 
pinhole is removed and the short circuit of a display electrode and an auxiliary capacity 
electrode is cut, so that clearly from the above explanation. 



[Translation done.] 
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[Brief Descripti 
[Drawing 1] It 
display which 
[ Drawing 2 ] It 
display which 
[Drawing 3] It 
display which 
[Drawing 4] It 
display which 
[Drawing 5] It 
display which 
[ Drawing 6] It 
display which 



on of the Drawings] 

s a sectional view explaining the manufacture method of the liquid crystal 
s the example of this invention. 

s a sectional view explaining the manufacture method of the liquid crystal 
s the example of this invention. 

s a sectional view explaining the manufacture method of the liquid crystal 
s the example of this invention. 

s a sectional view explaining the manufacture method of the liquid crystal 
s the example of this invention. 

s a sectional view explaining the manufacture method of the liquid crystal 
s the example of this invention. 

s a sectional view explaining the manufacture method of the liquid crystal 



is the example of this invention. 
[Explanations of letters or numerals] 

10 Transparent Board 

1 1 Gate Electrode 

12 Auxiliary Capacity Electrode 

13 Insulating Film I 
14a-Si 

15 Etching Stopper 

16 N+a-Si 

17 ITO 

18 Source Electrode 

19 Drain Electrode 

20 Foreign Substance 
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21 Pinhole 
[Translation done.] 
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